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1 EXECUTIVE SUMMARY 
Two efficacy studies of duloxetine as an acute therapy in special populations, pediatric patients 
with moderate and severe GAD in Study F1J-MC-HMGI and elderly GAD patients in Study F1J­
MC-HMGF, were submitted as part of two supplemental NDAs (new drug applications), NDA 
21,427 (SUPPL-43 and SUPPL-44). 

In Study HMGI, a flexible dose of Duloxetine 30 to 120 mg QD has been shown to be 
efficacious as an acute treatment for GAD in a special GAD population consisting of age groups, 
children (7 – 11 years of age) and adolescents (12 – 17 years of age), in a 10-week double-blind 
efficacy study, based on the primary efficacy endpoint of the change from baseline to the 10­
week endpoint in PARS severity score for GAD. 

In Study HMGF, a flexible dose of Duloxetine 30 to 120 mg QD has been shown to be 
efficacious as an acute treatment for GAD in a special population of elderly GAD patients (65 
years old or older), in a 10-week double-blind efficacy study, based both on the primary efficacy 
endpoint of the change from baseline to the 10-week endpoint in HAMA total score, and the key 
secondary efficacy endpoint of the change from baseline to the 10-week endpoint in SDS Global 
Functional Impairment score. 

This reviewer recommends that the positive study results of both studies be added in the label. 

2 INTRODUCTION 
Duloxetine hydrochloride, hereafter referred to as duloxetine, is currently approved in the United 
States (US) for the treatment of major depressive disorder (MDD), generalized anxiety disorder 
(GAD), and fibromyalgia, for the management of diabetic peripheral neuropathic pain, and 
chronic musculoskeletal pain in adults at least 18 years of age. 

Eli Lilly and Company (Lilly) submitted a supplemental New Drug Application (NDA) (NDA 
21,427: Supplement 43, dated 16 December 2013) to fulfill a Pediatric Research Equity Act 
[PREA] requirement, the required pediatric study commitment, issued by the Food and Drug 
Administration (FDA) as part of the 23 February 2007 supplemental NDA approval for the use 
of duloxetine for the treatment of generalized anxiety disorder (GAD). The sponsor submitted 
another supplemental NDA (NDA 21,427: Supplement 44, dated 31 January 2014). The 
Supplement 44 submission included a geriatric study. 

Two studies submitted under the current NDA supplements, Studies F1J-MC-HMGI (pediatric) 
and F1J-MC-HMGF (geriatric), evaluated the safety and efficacy of duloxetine for treatment of 
GAD in special populations. In the present review, the efficacy of duloxetine as an acute therapy 
for the geriatric GAD population and for the pediatric GAD population is evaluated based on the 
two studies. 
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Note: (1) Study F1J-MC-HMGI had Screening phase (Study Period I), Double-blind phase (Study Period II), and 
Taper phase (Study Period III). (2) Study F1J-MC-HMGI had Screening phase (Study Period I), Double-blind phase 
(Study Period II), Open-label, Extension phase (Study Period III) and Taper phase (Study Period IV). (3) The 
sponsor defined “ITT” as patients who had at least one post-baseline value of the pre-specified efficacy endpoint. 
[Source: CSRs of Studies F1J-MC-HMGI and F1J-MC-HMGF] 

Reviewer’s Note: As shown in the above table, 281 subjects were randomized in Study F1J­
MC-HMGI, although 260 patients were planned to be randomized. Sponsor originally planned to 
randomize 260 subjects but 21 more subjects were randomized. The discrepancy may appear 
unusual. (1) Sponsor increased the sample size by 12. Thirteen randomized subjects who had less 
severe GAD than planned were not supposed to be randomized. Accordingly, Sponsor found the 
effect size needed to be adjusted to maintain the study power specified in the sample size 
calculation by increasing the sample size.  (2) Sponsor found Site 190 had a serious GCP 
violation, and replaced the 9 subjects of this site with 9 new subjects. Accordingly, 272 subjects 
of 281 randomized subjects (12 more subjects than initially planned) were included in the ITT. 
See Section 3.4.2 for more details. 

2.2 Data Sources 
The submission SN0182 included CDISC SDTM datasets and ADaM datasets of both studies, 
which are located in the FDA server: 

\\CDSESUB1\evsprod\NDA021427\0182. 

After the submission, it was found that the sponsor collected data in their legacy database, and 
converted them into SDTM datasets. Therefore, the agency requested that the sponsor submit the 
legacy (raw) data as a filing requirement. The subsequent submissions under SN0188 and 
SN0189 provided the raw data for Study HMGI and HMGF as required: 

The raw (legacy) data of the pediatric study are located in the FDA server: 

\\CDSESUB1\evsprod\NDA021427\0188. 

The raw (legacy) data of the geriatric study are located in the FDA server: 

\\CDSESUB1\evsprod\NDA021427\0189. 

Duloxetine was approved for a treatment of GAD patients under NDA 21,427 (Supplement-11). 
The data of the three efficacy studies of the initial NDA are located at the following FDA server: 

\\fdswa150\NONECTD\N21427\S 011\2006-04-27\CRT\Datasets\HMBR, 
\\fdswa150\NONECTD\N21427\S_011\2006-04-27\CRT\Datasets\HMDT, 
\\fdswa150\NONECTD\N21427\S_011\2006-04-27\CRT\Datasets\HMDU. 
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3 STATISTICAL EVALUATION 

3.1 Data and Analysis Quality 

For both studies, this reviewer confirmed the sponsor’s efficacy analyses based on the submitted 
analysis datasets, which were generated from CDISC SDTM datasets. He also verified the 
sponsor’s efficacy results using the legacy data (raw data from the sponsor’s clinical database). 

Office of Scientific Investigations (OSI) inspected three study sites (Site 340 for Study HMGI, 
and Sites 9071 and 600 for Study HMGF). The major issue the inspection identified was that in 
Study HMGI, three subjects of Site 340 who did not meet the GAD severity inclusion criterion 
were randomized to duloxetine2. This reviewer confirms that the efficacy conclusion of Study 
HMGI has not been affected by the efficacy results of this site. See Note (2) of Figure 3 for more 
details. 

3.2 Evaluation of Efficacy 

3.2.1 Study Design and Endpoints 

Study F1J-MC-HMGI: Study HMGI was a Phase 3b, multicenter, randomized, double-blind, 
clinical trial of duloxetine versus placebo in children and adolescents meeting DSM-IV-TR, 
criteria for GAD. This study employed stratified randomization by age group: children (aged 7 
through 11 years) and adolescents (aged 12 through 17 years). 

The study consisted of 4 periods: a 1-week screening period, a 10-week, double-blind, acute 
treatment period, an 18-week treatment period consisting of a 16-week open-label and a 2-week 
tapering period. The total number of randomly assigned patients of this study was anticipated to 
be approximately 260, with approximately 130 assigned to each of 2 arms: duloxetine (flexible 
dosing from 30 to 120 mg QD) and placebo. To achieve a balance between the number of 
randomized children (aged 7 through 11 years) and adolescents (aged 12 through 17 years), 
enrollment was monitored throughout the study to achieve no less than a 40% complement of 
children (aged 7 through 11 years). The 10-week, double-blind, acute treatment period (Study 
Period II) was used to allow a slower dose escalation to the higher duloxetine doses of 90 or 120 
mg QD. This slower escalation was intended to improve tolerability. For an illustration of the 
design, see Figure 1. 
The primary efficacy endpoint was the change from baseline to the 10-week endpoint in anxiety 
symptoms as measured by the PARS Severity Rating Score for GAD. No Key secondary 
endpoint was planned. 

1 Site 340 and Site 907 were under the same investigator.
 
2 This site was reported by OSI (Office of Scientific Investigations) as having had “significant GCP deviations).
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Figure 1: Study design of Study HMGI 

[Source: Figure HMGI.9.1 of the sponsor’s CSR (page 31)] 

Study F1J-MC-HMGF: Study HMGF was a multicenter, randomized, double-blind, Phase 4 
study designed to assess the efficacy of duloxetine 30 to 120 mg QD compared with placebo in 
the acute treatment of elderly patients (≥65 years old) with GAD. Elderly patients who met 
criteria for GAD as defined by the DSM-IV TR were eligible to participate in this study. 

The study consisted of 3 study periods. Following a 3 to 30 day screening phase (Study Period I), 
eligible patients were randomly assigned at Visit 2 to groups of flexible dosing of duloxetine (30 
to 120 mg QD) and placebo in a 1:1 ratio. A total of 291 patients were randomly assigned to 10 
weeks of double-blind treatment (Study Period II). Patients then entered into a 2-week, double-
blind, discontinuation-taper phase (Study Period III). To achieve a relative balance across 
treatment groups with regard to patient age, treatment was randomly assigned by the stratum 
determined by patients’ age (<75 or ≥75 years) at the randomization visit within each study site. 
For an illustration of the design, see Figure 2. 
The primary efficacy endpoint was the change from baseline to the 10-week endpoint in anxiety 
symptoms as measured by the HAMA total score. The key secondary efficacy endpoint was the 
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change from baseline to the 10-week endpoint in global functional impairment as measured by 
Sheehan Disability Scale. 
Figure 2: Study design of Study HMGF 

[Source: Figure HMGF.9.1 of the sponsor’s CSR (page 31)] 

3.2.2 Statistical Methodologies 
In this section, important statistical aspects of the studies regarding the efficacy analyses are 
described. 

Study F1J-MC-HMGI 

1.	 Primary objective: The primary objective of this study was to assess the efficacy of 
duloxetine compared with placebo in the acute treatment of children and adolescents who 
met criteria for GAD, based on the mean change from baseline to the 10-week endpoint on 
the PARS severity score for GAD. The PARS severity score for GAD was derived by 
summing 5 of the 7 severity/impairment/interference items (2, 3, 5, 6, and 7). 

2.	 Primary efficacy analysis: In the primary efficacy analysis, efficacy of duloxetine was 
compared to efficacy of placebo at the last visit of Study Period II (Visit 7, Week 10). The 
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comparison was based on a mixed effects repeated measures (MMRM) analysis on the 
primary endpoint: change from baseline in the PARS severity score for GAD. The MMRM 
analysis used all the longitudinal observations at each post-baseline visit for the study period 
of interest. Significance tests were based on least-squares means (LS Means) and Type III 
sum-of-squares, using a two-sided test with the significance level of 0.05. The model for this 
analysis included the fixed, categorical effects of treatment, pooled investigator, visit, 
treatment-by-visit interaction, age category (children aged 7 through 11 years, adolescents 
aged 12 through 17 years), age category-by-visit interaction, as well as the continuous, fixed 
covariates of baseline score and baseline score-by-visit interaction. 

3.	 Randomization: The randomization was stratified by age groups, children (aged 7 through 
11 years) and adolescents (aged 12 through 17 years). 

4.	 Multicenter: All investigative sites with fewer than 2 patients randomized to each treatment 
(each patient with nonmissing change PARS severity rating score for GAD) were pooled 
together within each country and considered a single site for analyses. If this resulted in a site 
still having fewer than 2 patients randomized to each treatment, these sites were pooled 
together with the next smallest site in that country. If there were no other sites in that 
country, then these sites would be pooled with the next smallest site in the whole study. 
Countries were US, Mexico, and South Africa. All analyses used pooled investigative sites. 

5.	 Missing item: If a single PARS severity/impairment/interference item was missing, the 
average of the nonmissing values were substituted for the missing item. If more than 1 item 
was missing, the total assessment score was set to missing. 

6.	 Sample size calculation: Allowing for 10% of patients to have missing post-baseline data, it 
is assumed that 117 patients per treatment arm will have at least 1 post-baseline assessment. 
The primary comparison will be between duloxetine (flexible dose) and placebo; therefore, a 
sample size of 117 in each group will have approximately 80% power to detect an effect size 
of 0.37 on the PARS severity score for generalized anxiety disorder using a 2 group t-test 
with a 0.05 two-sided significance level. 
The effect size of 0.37 was determined to be appropriate based on effect sizes on the 
Hamilton Anxiety Rating Scale for duloxetine in adult GAD studies (Hartford et al. 20073) 
and historical data for effect sizes on the PARS from studies of other pharmaceutical agents 
(Geller et al. 20074): 

7.	 Assessment of the impacts of a sample size increase (12 more patients) and an exclusion 
of patients from Site 190: Four versions of analysis sets were listed below (adopted from 
HMGI.9.8 of the CSR (page 63)). 
Note: In the IND review communication (IND 69,749; SN0116), the FDA requested the 
sponsor add analyses c and d described below. 
a. ITT population excluding 13 patients who did not meet inclusion criteria (PARS severity 
score for GAD <15 at Visits 1 or 2). There were 259 patients in this analysis set (272 minus 

3 Hartford J, Kornstein S, Liebowitz M, Pigott T, Russell J, Detke M, Walker D, Ball S, Dunayevich E, Dinkel J, Erickson J.
 
Duloxetine as an SNRI treatment for generalized anxiety disorder: results from a placebo and active- controlled trial. Int Clin
 
Psychopharmacol. 2007;22(3):167-174.

4 Geller D, Donnelly C, Lopez F, Rubin R, Newcorn J, Sutton V, Bakken R, Paczkowski M, Kelsey D, Sumner C. Atomoxetine
 
treatment for pediatric patients with attentiondeficit/ hyperactivity disorder with comorbid anxiety disorder. J Am Acad Child
 
Adolesc Psychiatry. 2007;46(9):1119-1127.
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13), 256 of which had at least one post-baseline observation. The results of this sensitivity 
analysis are reported as Sensitivity Analysis 1 in Table HMGI.14.9 of the CSR (page 227). 
b. Out of all randomized patients (281), 277 subjects were included in this analysis set, as 
four patients did not have any post-baseline score. The results of this sensitivity analysis are 
reported as Sensitivity Analysis 2 in Table HMGI.14.10 of the CSR (page 229). 
c. The originally planned randomized patients (the first 260 randomized patients) excluding 
the 9 patients from the site 190: Out of these 251 patients, 248 with at least one post-baseline 
score were included in the analysis set. The results of this sensitivity analysis are reported as 
Sensitivity Analysis 3 in Table HMGI.14.11 of the CSR (page 231). 
d. The originally planned randomized patients (the first 260 randomized patients) but 
replacing the 9 patients from site 190 with the 9 patients who were randomized immediately 
following the original 260 patients: Out of the 260 patients, 257 were included in the analysis 
set. The results of this sensitivity analysis are reported as Sensitivity Analysis 4 in Table 
HMGI.14.12 of the CSR (page 233). 

Study F1J-MC-HMGF 

1.	 Primary objective: The primary objective was to assess whether duloxetine 30 to 120 mg 
QD is superior to placebo in the treatment of elderly patients (≥65 years old) with GAD 
during a 10-week, double-blind, acute therapy phase. The Structured Interview Guide for the 
Hamilton Anxiety rating scale (SIGH-A) was the required method for collecting the HAMA 
data in this study. 
Key secondary objective: The key secondary objective was to evaluate the efficacy of 
duloxetine 30 to 120 mg QD compared with placebo in elderly patients (≥65 years old) 
during a 10-week, double-blind, acute therapy phase as measured by the mean improvement 
on the Sheehan Disability Scale (SDS) Global Functional Impairment score. 

2.	 Primary analysis (for primary efficacy and key secondary efficacy): The primary 
efficacy endpoint was defined as the mean change from baseline to 10-week endpoint in 
anxiety symptoms as measured by the HAMA total score. The key secondary efficacy 
endpoint was defined as the mean change from baseline to 10-week endpoint in functional 
impairment improvement as measured by the SDS Global Functional Impairment score. In 
both analyses, efficacy of duloxetine was compared to efficacy of placebo at the last visit of 
Study Period II (Visit 6, Week 10). The comparison was based on a mixed effects repeated 
measures (MMRM) analysis on the respective endpoint. The MMRM analysis used all the 
longitudinal observations at each post-baseline visit for the study period of interest. 
Significance tests were based on least-squares means (LS Means) and Type III sum-of­
squares, using a two-sided test with the significance level of 0.05. The model for this analysis 
included the fixed, categorical effects of treatment, pooled investigator, visit, treatment-by­
visit interaction, age category (≥75 years old or less), as well as the continuous, fixed 
covariates of baseline score and baseline score-by-visit interaction. 

3.	 Multicenter: Sites were pooled based on the number of patients having at least 1 baseline 
and at least 1 post-baseline HAMA total score. All investigative sites with fewer than 2 
patients in either treatment group in this category were pooled together within each country 
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and considered a single site for analyses. If this pooled site still had fewer than 2 patients in 
either treatment group, then the pooled site was pooled again with the next smallest site in 
that country. All analyses used pooled investigative sites. 

4.	 Multiplicity adjustment: The fixed sequence test was pre-specified and performed under 
the overall type I error rate control (α = 0.05) 

5.	 Missing item: (1) HAMA total score: If one or two item of the HAMA total score was 
missing, then an adjusted total was computed as 14/13*(Observed total score) or 
14/12*(Observed total score). If three or more items were missing, then the total score was 
set to missing. (2) SDS Global Functional Impairment score: If the work/school domain 
was missing because it was not applicable for that patient, then the adjusted score was 
computed as (3/2)*Sum of scores on social life/leisure and family life/home dpmains. If 
either of the social life/leisure or family life/home domains was missing, then the Global 
Functional Impairment score was set missing. 

6.	 Sample size calculation: With 144 patients randomized to duloxetine and 144 patients 
randomized to placebo, this study will have approximately 80% power to detect a 0.35 effect 
size relative to placebo in the baseline-to-endpoint mean change on the HAMA total score. 
The assumed effect size was based on HAMA Total Score data collected from patients at 
least 65 years old in 4 placebo-controlled studies investigating the efficacy of duloxetine 
compared with placebo in patients with GAD. Effect size in this elderly population was 
approximately 0.40. The sample size was determined using a 2-sided test with p=.05 and 
assumed that 10% of the patients will discontinue at Visit 3 without providing post-baseline 
HAMA data. 

7.	 Randomization: The randomization was stratified by age group (≥75 years old or <75 years 
old). 

Study elements common to both studies 

Intent-to-Treat (ITT) population: The ITT population was defined as randomized subjects 
with baseline observation who had at least one post-baseline observation. 

Sensitivity Analysis for MAR assumption: The primary analysis method is valid under an 
ignorable missing data mechanism such as MAR (missing at random), but may not be 
appropriate if the missing data mechanism is Missing Not At Random (MNAR). For each 
objective of the primary and key secondary efficacy (Study HMGF), and for the objective of the 
primary efficacy (Study HMGI), a sensitivity analysis, an analysis with an alternative assumption 
of the MNAR missing data mechanism, was planned and performed. For this purpose, Sponsor 
used the selection model of Diggle and Kenward (1994)5 . 

3.2.3 Patient Disposition, Demographic and Baseline Characteristics 
Patient Disposition: 

5 Diggle PD, Kenward MG. Informative dropout in longitudinal data analysis (with discussion) Appl. Stat. 1994;43:49–93. 
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The demographic and other baseline characteristics are reported in the CSR (Tables HMGI.11.1, 

pages 88 – 89), and it is stated that here were no statistically significant (p≤.05) differences
	
between treatment groups for any of the baseline patient demographics and patient
 
characteristics.
 

Study HMGF: Overall, 77.7% of ITT patients were female and 85.6% of patients were White.
 
The median age of the ITT population was 70.39 years. 77.3% of patients were less than 75 years
 
of age. 

The demographic and other baseline characteristics are reported in the CSR (Tables HMGF.11.1, 

pages 67 – 68), and it is stated that statistically significant differences (p≤.05) between treatment
 
groups were observed in the patient demographic variables.
 

The baseline demographics tables are provided in Appendix of this review.
 

3.2.4 Results and Conclusions 

3.2.4.1 Primary efficacy (Study HMGI) 
Table 4 provides efficacy results for the primary analysis, which is based on PARS severity score 
for GAD at each visit for both duloxetine and placebo groups. 

For each treatment group and each double-blind visit, the following statistics are listed in the 
table: 

(1) Baseline mean PARS severity score for GAD (based on baseline scores of patients who 
efficacy was assessed at the visit) 

(2) Visit-wise mean PARS severity score for GAD 
(3) Mean difference from baseline (calculated as (2) minus (1)) 
(4) LS mean of change from baseline score in PARS severity score for GAD (which was 

obtained from the primary analysis) 
(5) Difference in LS mean between duloxetine and placebo groups 
(6) 95% Confidence Interval for Difference in LS Mean and p value 

The means of variables (in (1), (2) and (3)) are based on unadjusted (raw) mean of PARS severity 
score for GAD. The LS means of variables (in (4), (5) and (6)) are least square mean estimates 
from the primary efficacy analysis (MMRM). The primary efficacy analysis result is based on 
the p value listed in (6). 

The CSR (Table HMGI.11.5, page 100) reports the same results as in Table 4. 

The primary analysis conclusion: Duloxetine has shown a statistically significant difference (p 
value less than 0.001 at 5% significance level), compared to placebo, in the change from baseline 
(Visit 2) score to the 10-week (Visit 7) endpoint based on PARS severity score for GAD. 
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The FDA objected to Sponsor’s proposed sample size increase. In the statistical response to the 
proposal by the sponsor (IND69,749; SN-0109, SN-124), the following two comments were 
conveyed to the sponsor via Advice/Information Request email letter, dated 5 December 2012: 

•	 Sample size change: We object to your plan to modify the pre-specified sample size. Just 
because some patients who did not meet one of the inclusion criteria were included in the 
study, it does not rationalize an increase of the study sample size. A power loss caused by an 
inclusion of these randomized subjects (about 6% of the planned 260 subjects) may not be 
substantial. Please let us know the trial status, such as patient enrollment, patient completion. 

•	 Excluding the nine randomized patients from Site 190: We have no objection to your plan 
to replace the 9 randomized patients from Site 190 with new patients from other sites. 
However, we recommend that you perform analyses both including and excluding patients 
from Site 190. The Division will also review the primary efficacy analysis that includes Site 
190. 

However, the study enrollment closed with additional randomized patients before the above 
comments were received. Thus, the FDA communicated to Sponsor that the appropriateness of 
the primary efficacy analysis may become a review issue, and suggested that Sponsor include the 
NDA data submission analyses based on the following analysis sets: 
(1) the original 260 patients, but excluding the 9 patients from Site 190; and 
(2) the original 260 patients, but with the 9 patients from site 190 replaced by 9 new patients. 

This sample size change was not pre-specified. Therefore, the first 260 randomized patients 
should be considered ITT population. However, it may be necessary to check the impact on the 
primary efficacy analysis result of a removal of the 9 patients due to the above mentioned GCP 
violation. 

In both cases (1) and (2), the primary analysis conclusion is unchanged. The sample size change 
did not present a serious issue with the primary analysis result. It is noted that the estimated 
differences in LS mean of the change from baseline between duloxetine and placebo (-2.51 for 
(1) and -2.56 for (2)) are much the same. They are close to the estimate of the primary analysis (­
2.65). All three standard errors were much the same as well. 
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(5) Difference in LS mean between duloxetine and placebo groups 
(6) 95% Confidence Interval for Difference in LS Mean and p value 

The means of variables (in (1), (2) and (3)) are based on unadjusted (raw) mean of HAMA total 
score. The LS means of variables (in (4), (5) and (6)) are least square mean estimates from the 
primary efficacy analysis (MMRM). The primary efficacy analysis result is based on the p value 
listed in (6). 

The primary analysis conclusion: Duloxetine has shown a statistically significant difference (p 
value less than 0.001 at 5% significance level), compared to placebo, in the change from baseline 
(Visit 2) score to the 10-week (Visit 6) endpoint based on HAMA total score. 

Sponsor pre-specified a multiplicity adjustment in the hypothesis tests for the primary and key 
secondary efficacy: The hypothesis test for the key secondary endpoint will be performed only if 
the hypothesis test for the primary efficacy has been statistically significant. The hypothesis test 
for the key secondary endpoint was performed. 

Key secondary efficacy: Table 9 provides efficacy results for the primary analysis, which is 
based on HAMA total score at each visit for both duloxetine and placebo groups. 

The CSR (Table HMGF.11.14, page 105) reports the same results as in Table 9. 

For each treatment group and each double-blind visit, the following statistics are listed in the 
table: 

(1) Baseline mean SDS Global Functional Impairment score (based on baseline scores of 
patients who efficacy was assessed at the visit) 

(2) Visit-wise mean SDS Global Functional Impairment score 
(3) Mean difference from baseline (calculated as (2) minus (1)) 
(4) LS mean of change from baseline score in SDS Global Functional Impairment score 

(which was obtained from the primary analysis) 
(5) Difference in LS mean between duloxetine and placebo groups 
(6) 95% Confidence Interval for Difference in LS Mean and p value 

The means of variables (in (1), (2) and (3)) are based on unadjusted (raw) mean of SDS Global 
Functional Impairment score. The LS means of variables (in (4), (5) and (6)) are least square 
mean estimates from the key secondary efficacy analysis (MMRM). The key secondary efficacy 
analysis result is based on the p value listed in (6). 

Key secondary analysis conclusion: Duloxetine has shown a statistically significant difference 
(p value less than 0.001 at 5% significance level), compared to placebo, in the change from 
baseline (Visit 2) score to the 10-week (Visit 6) endpoint based on SDS Global Functional 
Impairment score. 
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According to the sponsor’s results, there was no evidence suggesting that the probability of 
missing data depends on the unobserved outcomes, which further supports the MAR assumption 
of the primary analysis. 

3.2.4.6 Study site and efficacy 
This reviewer created plots of by-site raw mean of the primary efficacy endpoint – change from 
baseline in PARS severity score for GAD for Study HMGI and HAMA total score for Study 
HMGF – against the size of site (number of subjects of each site). Last observed values were 
used to calculate the raw means for each study site. 

Study HMGI: As seen in Figure 3, the site identification numbers of four most influential sites 
favoring duloxetine to placebo (sites 340, 160, 180, and 210) are labelled in the plots. This 
reviewer conducted the primary analysis for PARS severity score for GAD without each of these 
sites, and found that none of these sites was influential to such an extent that the primary efficacy 
conclusion is changed. It is noted from the graph that Site 190 was not favorable to duloxetine in 
comparison with placebo, thus removing this site from the ITT analysis did favor duloxetine but 
with or without this site the primary efficacy results are much the same. 

Figure 3: Plots of By-site mean change from baseline score in PARS severity score for GAD 
versus Site sample size (Study HMGI) 

[Source: Reviewer’s analysis] 
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Study HMGF: As seen in Figure 4, the site identification numbers of four most influential sites 
favoring duloxetine to placebo (sites 600, and 501) are labelled in the plots. This reviewer 
conducted the primary analysis for HAMA total score without each of these sites, and found that 
neither of these sites was influential to such an extent that the primary efficacy conclusion is 
changed. 

Figure 4: Plots of By-site mean change from baseline score in HAMA total score versus Site 
sample size (Study HMGF) 

[Source: Reviewer’s analysis] 

3.2.4.7 Efficacy conclusion 
Study HMGI: A flexible dose of Duloxetine 30 to 120 mg QD has been shown to be efficacious 
as an acute treatment for GAD in a special population of children and adolescents with GAD, in 
a 10-week double-blind efficacy study, based on the primary efficacy endpoint of the change 
from baseline to the 10-week endpoint in PARS severity score for GAD. 

Study HMGF: A flexible dose of Duloxetine 30 to 120 mg QD has been shown to be 
efficacious as an acute treatment for GAD in a special population of elderly GAD patients, in a 
10-week double-blind efficacy study, based on the primary efficacy endpoint of the change from 
baseline to the 10-week endpoint in HAMA total score, and the key secondary efficacy endpoint 
of the change from baseline to the 10-week endpoint in SDS Global Functional Impairment 
score. 
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5 SUMMARY AND CONCLUSIONS 
5.1 Statistical Issues 

In both studies, two age subgroups were used as a randomization factor for stratified 
randomization. In both trials, each age subgroup suggested treatment effect in favor of drug, but 
with different observed magnitudes across the age groups. The exploratory subgroup analyses 
(Section 4 of this review) may suggest a hypothetical difference in efficacy between the two age 
groups (7 – 11 years of age and 12 – 17 years of age for Study HMGI and 65 – 74 years of age 
and 75 years old or older for Study HMGF), but this should not be considered generalizable to 
the patient population.   

5.2 Conclusions and Recommendations 

In Study HMGI, a flexible dose of Duloxetine 30 to 120 mg QD has been shown to be 
efficacious as an acute treatment for GAD in a special GAD population consisting of age groups, 
children (7 – 11 years of age) and adolescents (12 – 17 years of age), in a 10-week double-blind 
efficacy study, based on the primary efficacy endpoint of the change from baseline to the 10­
week endpoint in PARS severity score for GAD. 

In Study HMGF, a flexible dose of Duloxetine 30 to 120 mg QD has been shown to be 
efficacious as an acute treatment for GAD in a special population of elderly GAD patients (65 
years old or older), in a 10-week double-blind efficacy study, based both on the primary efficacy 
endpoint of the change from baseline to the 10-week endpoint in HAMA total score, and on the 
key secondary efficacy endpoint of the change from baseline to the 10-week endpoint in SDS 
Global Functional Impairment score. 

This reviewer recommends that the positive study results of both studies be added in the label. 
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